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Abstract 




A method of making a microporous sheet is 
provided which comprises the steps of melt 
blending crystaliizable thermoplastic polymer with 
a compound which is miscible with the 
thermoplastic polymer at the polymer melting 
temperature but immiscible on cooling below the 
polymer melting temperature, forming a sheet of 

the melt blend, cooling the sheet to a temperature at which the compound becomes immiscible with 
the polymer to cause phase separation to occur between the thermoplastic polymer and the 
compound to provide a sheet comprising a first phase comprising particles of thermoplastic polymer in 
a second phase of said compound, orienting the film in at least one direction to provide a network of 
interconnected micropores throughout the sheet. The microporous sheet comprises about 30 to 80 
parts by weight crystaliizable thermoplastic polymer and correspondingly about 70 to 20 parts by 
weight of the compound. The oriented sheet has a microporous structure characterized by a 
multiplicity of spaced randomly dispersed, equiaxed, non-uniform shaped, non-porous particles of the 
thermoplastic polymer which are coated with the compound. Adjacent thermoplastic particles within 
the sheet are connected to each other by a plurality of fibrils consisting of the thermoplastic polymer. 
The fibrils radiate in three dimensions from each particle. The compound may be removed from the 
sheet, e.g., by solvent extraction. 
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'/-Hi*MC*SI!!ttt4o « W © S BE" . 83 fin 

ft ^ « © % x & ft - * *i * ft * ft £ a <& * & cf ^ 
u o * w «Q ^ t ffl h r & j £ i* x ■> - y 

§AICJ:4-*Wffft* 4,2 0 6.9 8 0 9W«»K 
yOCktetttiU* 1 * x x T ^ ^ * 9 

r ^ K©ct*»^*y ▼-**a*«n*« /fi 

•Jf-T|>*©4«fF*bV**i* -f V -f + ^ > * 1 
- * t t > ^ x ^ u > N <y/uf^Orf 'J^-N 
^ate©-t^^ > ► i^5^il^©-t 

t 7 M f 7 ^ 'J 7*crtfuv©£ift£<83T£o 

"C t j: t-^ o ffl fx # *J x x ^ ^ tt: w y x f- u > 

+ — h A Jl? x ^ f n, zt # ij v - # 

a ^ a a * o 5 m # 9 t * i- k u # 9 + ^ > 

f u > 7 '7 tf > 7 ? K x ^ 'J + ^ / ^ 1- > * 
■> > T i K & c/ *K 9 * ^ o 7 i> ^ a *i in $ a 4o 
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ft d? 9 t-iVuv k r * © k a t £ ft £ n> 

£ & T » X li t«9 ft T h D , f Lttefift^'M 

- <o ta m ft & . x 12 * © ft iff *> i^'-t ^ ^^s,^ 
#9 ^-#<b£&*rcfc'#br#ft$:j§sjkT*ff. 
& w k x r> x m % it * uto & t tt *) * t& & & & 9 

^*0®MttfcJ:Qt>1&l&Kft)3?Zt. & ft £ 
& # & # 9 ^-i«ffl»fit|}Ct J: 5 1 ft 

# 4> * < £ 9 ^-©&A? ft 

^ tOTft4oi»«t t^, * & BE J: D ft I,* E 
ft) ft ^ & © » A * «? tt < t * || £ ft # g 
^-©&lft&£&ij£rc ft fiyg^ 

© © J: 9 tl^^OfUfetlli^K^T 
£ & o — ft K x UjSl4ft^%li, e A tt # u ^ - 

<D&m&s< ? *- * - x.ui!tffito* * * - * - 

b T \f> £ o 

* m © & jl K * - >■ tt ** © *s & *r m * ^ 
* & m © & a m *--tttfn*%ttAtt#*f-*- 

X Of 7- > p ft ^ /j: * ffy to 7 u .> K ft jfcc O 

Jtf & Hi b x f I t liU A O 'i t - |c io u t ig f J 

* ft m m ik # t> n 4 j: 5 * ^ ttflflfjjty^-o 

fi^iKHiO tft9 0 *C ft <^ b 2 2 5 t{S:^C i 

* 4 b t> iff & © # HI ft * T ff/fti <D $ * # T * 
CiiCiotSSI^Jnio ( W * li > 1 7 6 *C © 

& A t *- * * -j / « ^ w > r h. n « , ft 4 o ■c 
4va 6 o*co»aia«tAi^4o ) 4* £ o # »j 

^ - - / K f t £ & 4* © # 1$: # © iff K a & 2 

n * a jg «s toj s «c> h fc to K u „ £ <j> o % fa tj & 
5?i^4T^5^d { > * w m o ai « fc ^ e> u , 

i a ^ o 

**i«07 < ^AtfftotfSStt, /fr %\ di it 

* O T 1^ * -o ^ > fcf S /}? 9 ^ - O fft jrf ffiffi 

*c ^ r * 4 t « & m ? u > v & «: tp h & & * $ 
n , * u x # 9 -r - o im fb A a ffl ^ & * trj ^ •«? n 
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< o *» to W k: jj ^ tfy^aifuv'fcttti, ^ 

f A' 7 * U - ^ IH * ? ^ X if 9 9 h N #9 7^ 
U-h^^X^^7#U-f % 4? >J X ^ 7 x 5 

^ > 'X b a K # 9 || ffc IT - 9 r > £ *S -f + » 7 

ttotfy ^-4,':iiic»(5tt7 0-2 0 M ft 
gB©7*u>hMb^%tt«^b. COi^iH 

o *> 2 5 KJ4v» lis 1*0 o"c«i,^ia;^K:iin^r^ 

CifCiD. f£&7*w>F&te©j£jfc£Gfi&-r* 
W r * ffl ^ US ( f£ £ fb ) t It € b x * 3H o l» A 

*«j^j&-r&ecwfcao. *©fc*>reen&7</v 
>i ft m m k * m m, r *> k m , n r e * , r ^ * N 

1 . 0 0 0 urn Jt D *S^7 -f t 
« T > H i?« t: # JM b <£ * f bXHW i 2 b K fc? b 
-tt»CfS1KI*C3*TC:£<. CtAttilfV-r-& 

7* u > f fb ^ ^ ^ cj j& & t ftp w 1 00*7 
- 1 2 <0 ^ -s M b . ffi W » ^ h l«i i)i ^ «r 4 % 

T^»:tfie:$:i^*C)?i^«blJ0^b-CWWt3i«ai 7 
Ki£Dx £P>IC25~1 .000 /im <D * ') 7 h fc» f^I 
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* « T * * B * * * * 1 9^iaS0Ctf£ltlCXo 
Xm*K*f > K »««:»& • ttftttO#9'-t 

luutio^y^-rtfciftist, * l -c 7* v V K ft 

3 IC J: 0 > 

Ul U 1 7i© + IB|OffWWKf»»cltlJfcAai 1 
t3 W a 1 J i ^" i- * < 1 9 t ° M ° * w ? * 

* » .* t ^ o mui<et> tnKttfti + * - * m ^ 
fc « a k a . & * + *- taair4Wi»c* , J^- 
t ? f > ml £ « £ © * £ • « - » * tt # 9 ▼ - 

© fc /£ K . XtttnJ:9^4<Mft25TC« 
V> & ff ( (S b s #«J^-©f»»»«AttJ:0tttt^ 
SK)lcfli»«n, f iti^^?nti!?lifc/^ 
K»tf*JBfcT*o tt ff « tt ^ W2 5 £ b t * ° 

y v r < 1 9 tao-c****i«2 o © * ^ ^ m 
<* n & o as<t»*«^ a * * * 

0 4»^»aK«^t6<o * tf * < * > ^ 
ij xxf ^tWV»tl*ICf - b © ffi 5> * ft * 



* o 9f 2? o & f»H a< ?y t> n £ j: 4 


ft fT; 


& © •WKKi: 




— T 


*> o t W 2 


hfc#JLKi»4 tf> cc « N fit ft vi 


— T ft < "C 


tt ft b'X^a — O © # A .© S ft 


11 . 


$ # tfj V* 


■r 7 < /u a # < & . x tt r 


< 




(neck) Itf W £ ft £ © T . tfl*. 


tf 5 


0 % © ft a 




©& 


05 ft # 5 0 % 








la Mi © » o £ GS fl % i * - ► 




£- #V ft & ft 


l£©T*C#jfl£ ( restrained ) 




K %k *> tt ifi h 






& m © •> - v 


ft © * # & ft * fT S © £ 


* b 


^ o 


*12-6W©¥H& & 


*J * 




W © % «ML *> - « tt , 5j 


tt 


il? U ^ - © 7 


^ f a 5> ft b x £ 7j l"l ffi 


ft © 


x j^^^ &© 


# Ji n T- T <tf l& <* H T * o 


«2-6 



t J* r h m k . ^ f > k ft ^ & # r t * a 

li ffl 5 K S In! ± Hi X , * t\ h © rai k: !» jg ^ T 
$t^4 0 m 5 W *c Bf- b < t> T iifi 0 > ^ fel T- Jft* c> 
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6 * w: u . Mt^^SKOitc, waiiao 

^T^ , J^-©^^lJ:0 1 fe5 Otfi«i!l:^a«lc 

7 < a a li , ^a^2 0^bHte^^5if , 1 1 ^2 1 % 

ft tt «» « 2 2 . tit? ^«)&9 
2 3-v»4'n4, 2*ftlC6»J 4tt#tt* t ^ 6 
^ x iTi ^ © « ^ K © * fr n h IS T * o 

fe 1 0 / cm 2 © 5f i» 0 ft « * # b . 5 0^/ 
cti 2 xii^nW±©5l?fiDSia 5 t^r^«#©^ 

# ^ ^ o 

^MfltJfCtix »10?&Ofi?O)flllD(fftf 

ft< t MHns J: ^SWt AC i»CJ:o-C7 
AA^^JLKlctio ^ 1 .0 % >i t> b bOOO 

^ $ ^ € S tt x flaA©7-f/UAOffi^A^0?^ 

O^JLffifti:^tS44o g ft tt x tfe — 

o©^ifiJ©i£<1 , * 1 ^f3^x*eb-t^^rnliei^^ 

#©wteft?-^&a3ttrcfttf* 7 -f ^ 9 ^fc-to 

©5g^©^T-©*tfiW:E^a#^L*Wigtt. 

m t « T A fc to K f - ftt«^:«^bfc^*C. 

^ T © T £ & o 

ift t5C *> - rfrfe^t'VK ft 
itcxDx # «i T-ttttK jg n a i» t 0 & ? n >t 

^ © « {I n *y - ^fii^bnAe ft £ i* $ ffl 
Jft W , H ^§ X tt to © tt © M S ft ^ t ?t 5 c t 
It X 2 h o ^ > K ft * » *« ^ "3 fc » * * * 
ft t» > ^t>n^a?ljrt'>- K$:M>«t©^Krg 

w * « jst ft « w «s w ^ «^iiStt> /»ffi7>}a?«Xtt 
■H»Tiotn», c©xoft«jfe«tt. a £ < 

© » ftl © £ & © 3 ^©££jet©^i*tm^-C^5fe? 
•tf- h' C i T £ x V©^^SWi?[©^ 
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ti\1 <o % o *> b h * £ ^ © * # K > 2yXlif 

n& ± <o iifttzo t a &m t l x * tt aa 

iA&MomKll . & & > SPt . tfUWikM. # 
ifi & it ffl x ft SS s AtfiSttK*6«ft©J:5*KI* 
cDtt«^tt?/^^^?nio £ * ft if? , Mittf8 
tt W it « * # ffi « 13- HU ^u>Fft*ttfc»* 

* w > Mb £ ft * ft * i- * IB r 6 x X tt ft * b 
fc & T > fcl A © & fcl © « X tt tfc «S © 5 * 
O f£ t <7J t, O t ffl ^ , lijA © & J& & © 0 £ © {£ j& 

- t**e>»cKtt'r&c£*cTe&o * ^ a 

& H * & b ^ X »i & *l *ttH(lii»^ 
© # b < lijSi«ttt8t4i: £ *T£*o St 

gii. ft ttw a « * M « at # © 
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#«*i©a;nK*- * # # * 8 * © {& © w & f* 

til^«^«:H4Ci^T^o Mf (i IE * t* £ 
* & © fig ft ft * - ► # *4 « x fit ?l tt © If* « # 

&5£-3i*«/t©fl}i&K:ffi^bn*o n * 

KSUKOflWiHaiHfCWfBTf *« % <fc ¥ » 

m te © ft ft K£ ih '* -J + -Xtt*'«w-*-fcL-C 

** M b . « £ < © ffl & , fl;itfu<f>:>- 

>^HA&©»fi*CjW«T&C£*TS&o (ft ft « 

*s - k # « \t , ft % « x * - ^ x m > m » f * ft 

k: t c n & o f - ^*Uft/«r <>c t ^ T$i 0 
a ft « v - Koteo^ < ©jfljfttt*tticc«*n 

t lr» * o 



% as w 

ttTW*#*fT*#$iPJ** ft b < MWtio' 
W 1 

1 0.1 4 c* x 0.0 7 6 cm.® * 

•j y Ftt iai & # 1* * f - > m b r < * & *. * 

2.5ctOfVfll(|0* 7/*-.rtlC, 0 .9 0 3 * / cc 
© « AC > O.8©>A-t7o-<f>?*y*:*&0r 

1 7 6r©&£*tfT&tt«ttiir'j t° * u > 

[ /s - -t a U X I (Hercul«« x Inc . ) C> f / o 
7 T v * * J (Profaij *<7« 6723©ifc&£ 
TitiSSotO)t«!)^^o C©jtf'J7*«tfP 
vtlflll^Ki^U ffB«t6 0cc/#ott« 
. i6 i« T ft L * fi}f,nt.P)/ntfu>.> - ^ 

7.6m/fl-©iitt:Tia«b3to 7 o n n % © * n 

7" a *f w > £ 3 0fflM%©«fl6i©7*u> K ifi & 
e>**J:5/2#l£T. 20 0 , t©^AAC/38'C 
T 3 6 0 — 3 9 0 © & # -t -f >K ^ K«K(ft8 0 
ce ) £ *T T £ ft to C 7° 9 9 & (Plough. Inc. ) 

b ffi U5 © i£ £ r * s> 9 - A' J (nujoi) ] £ Ui & 



LtH^«H 9 1C *c IS re n tK ?fr #1 fS ^ fC ^ 55 
b. fi5> 7,6 « O/S IKT^jJ 7 < yw a t Jflfi t fco 

fip m <a a - * r 4 in © is m & w ^ w m b ^ 

2 4 5 *C H: « fc n t o HI&ftfc7<r*A£&fca 
iSA T fel M lAl K J£ b . 13 « 5: H frc T ^> (♦ Cf * 

n» 7i o ASTM D-726-58s^^AfrC^l,> N /f 
- 9 - (Oarle^) «fi!ftffl^t 5 0 cc O g ^ jji 

^O'Ataofium* i«i > fcggigb-ts-y 

1 rc^i-o 

« 2 

rt? 9 7° o *f u > 8 0 % t & ii& 2 0 % C ft 1 K 
o i b iff 'J a r-ACF4fr)0>biQt**'l'VK*« 
« 1 KKIILfc J! 4 ?'CKtttnt t!< fe x ^ ft 

IVIH, raa&iSKAtf^-f/wAiiiiWb**** 

2 4 5 K I? *i /i ^ G> 7 .6 © ifc r luJ AX u t 0 
ttW»^7L«©«J|«f*tSS I ic^r. 

W 3_ 

?e /« m z 6 o *c •3t7<^At(fe^Ltei 
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u/^ Pofftti/tff'3ft« 7 < * a © & w 
ft Jfc t * I K * f 0 

J* 4_ 

09 1 fC & ft © <fc it- K ft 6 0 : 4 0 © 9 7* 

Z> tM*> b t\1z <> *i£tt7<A-A©&Er# 
(integrlt/) tt £ D x M t> * t ft £ (5 6 K ft (J fc„ 
W 5 

WIKKKltCM (mu, 7 ^ a fli fjj b 
**<f426 0 *CfC{3^}x 70 : 5 0 0 *9 / n 

m b 1 0 7<yvA^fe£ftpb. ^o^TLifiitfig^t 
to I tc^r o 

_m 6_ 

7<AAfl/lit^'ft275lC*C|iB«M3t«n 

n«5o*atttfii, * b -t * £ 4 ortc« 
o^o £ ?L IS: 4 « ^< 

* « ? ar fii * < > 5 o % tt ft b t o * ror « b fco 

|HJU7^ A, A # IS fffl ffl ^ ft h * I"! K <? b K to 

ftf # ft It f£ fl> b . ^ © £ ?t & 4 (Hd & b , fe'HJtW 
8ibt*<IK:^To 

• tt ffl * tt * b x «Lfeb-C^b-tO*/LBCfciW5eb 

W8a©7>fAA493t:Tl 0 # l«J t - Y T 
*-*L-t*fe#»&S$iSi9#*iffl£bfco « 

i£ b v £ Jl Itf 4 i*ni? b £ o W Hi 4 8 c £LT 
3ft I K 5* T o 

_M 9_ 

70ftfiOrf?9x^u>-;l? , jy , "eu>3^y 
^ - C & nn £ f •> i ^ J a - jK 9 ("8hell"copoly) 

p 6 3 1 3 D fc3 0ft©Wirc&!«©tti**«>iS 

^ t n t i>j ii/j 7 /v a ^ jiu ft ic a» it -c ft 3 # 
5 0 7« ^ W b * M U iS M T to £ T ft »- ^ * > T 
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« 7 





W 6 


«i vk ^ t W t I C 


or. 




IT 


1 •t' ti% a\ 
Lr \X vJ 


95- 




Jl| ^ | y. T C OK. ftP /fft 
T /E L/ A- o O 3 /" W It 


/ 1 






t yU tf «, 

x ex rc rfl 




b N 


* — 7 ^ 1 U / U v D 


TV lilt 

77 lb] 


t 




r -C ✓ f 


b 


. ft 


K*©£JL8:4t!fl£bfc 


o 1 


0 


7 






> * 


T3bic5#iajc©7<f 


JV A 


t 




m b t i> 


b 


ff ft 




T ft 




b 


t i t h 






T 7 < /^Attt»bttt 


m 4 






b x 1 0 7 


t 


© * 












ffl 


£ b 


to £iig£©«r&4g I 


(C 01) 


7 


> 


7 a . 


7 


to A 


cf7 c tL-r-en-en^ 


r o 









8_ 

0.9 4 6 OKKACf 3,0 ^ h 7 o-< 

7 / ^ • ^ M 'J D A ft (Phillips Petroleum 

(Mcrlex) 6 0 5 0 ) i jKflt ( fx '/a-^J ) 
£©6 0 : 40/w>KfcW1»CEi«t<:4igc 
Jt^K^PWbT^^A-A^^^U, C O 7 < Ar a 

gT; ??v t . ^'b t 1 0 71CT1 0»IWOt- Hs7 

rr o m a> & '41 Bt i* ffi r x ffl & r ^ ? t o c 

t o 

J5 H 

u -r - o * «L <o m & & 4 t « i» M 

5x 6ACf 8 eoa?LW7<AAO*»fi8jg* 
tKli^Uo R! O */ t - IJ > 1 0 0 %«S5f.i/>i§ 

ffi 5Pt i'^j ^* ft # * U3 a s> -t - o S /?HtUtio 
till ^ ft x r tt-b % * ft! ft & «t 5 0 Jo K is ^ * ft 
2 1 r £ JH t« fc e tt***I£ICfi*To * * = - ^ 
tt b Ifli & |" * * - ^ J (Celgard) X ftf tt? c? n 
•C^i 2 IB £1 <D JL 7 >r a- a © tK 5> r5 ?P 4* M 

jg u_ 

k * © 5 < > k 5 o % m b . b -c w ;y m © 
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# 



7 ^ >IC 5 0 %fi£ff t t^niix 0? 1 K & <ft L & 
* U 11 ^ tt £ * , 1 1 eiLTOfcrftfc^x 

(*/mV24B#) (%) (50cc<7->2? sca^a 

• ' 



11 1 1 0 2.8 

11* 113 1.8 



76 
7 8 



4 8.1 

2 5.8 



m 12 

>:i?**+A>7*i>-h<oyQ : 3 0 7* t' > K 

tffWl/t'M^AfcgJibfc, C © 7 < * A £ 

1 1 5 5.3 # CD <£ feC £ Jl ft ( air poroalty ) * 



«ra»35S- 64640 (10) 



M ft L 0 £&7-r/i'AcD32&£Jl0ni8 4 o. 4 
# T h o £ o 

±K07-f^At^)ftTfC1 U 7 tJ T 1 0 *> |Hj 
_W 13_ 

3 0 TCKfliSfcnjt t + x f -f ^^.f-^j.^ 
Slfi^^ KtJttfilfctt^U, « 1 *C K « L 
dT9^ D |fu>:tttto7a : 3 0 7* u > K * c, 

ti'&W 7 <^^H3J|ftjOH > 5 0 % f£ W 
^/inV24^r *fctix 2 3 %T £ofc 0 C © 7 
& O o C © 7 < A* A « ^ KtyVCV* f ©j?$ © 



7 5%^ffi^r*^?l«f«^^^ Lx {feOfi«A 
W 0 O W * 2 5 % tt . £ X tt e a a- n & t* ^ 

T £ O 0 7 • -f A, A © C © W X « ffl Si «i % 7 
^-^fc&ftfcLfc^CflDTi*,, 7 < A- A © £ 
*ft£>fr*f«iiil©;frtta£o#ft< < , * 

ft t w k fli t o u t ^ fosjiicritfi 

34tt«t#t 4 7< *ah, R/ /,$ o t fc < 
M 14 

* ~ * - (Baker. Perkine) Z «"X 

' 9 - * « * /B y x x x a => d? ▼ - 

C f"'W K u A-J(Hytrel) 6 5 4 6 ^ t Tffiifi 

7* u > K © w ? r <b * fx o 0 c r ^ ^ h u ^ 



tt*-E,I.?*a.j|?>|fc (B.I .Dupont 00.) & <D j& ffi 
- * ^ U 7 * U - ^ X X A- X 7 X h v 

* + A,7 * u - r 

* C <!: . # & I* 2 7 4 fc « o c £ . # a 

* » » ffi * 5 5T;fC{XofcC£fi(fl.tt0 91 f C ft!tt 

U C t < ^ U 7 r©WWL*?TOfco ft ^ tl * 

a« 7 ^Atft?^^OgtflSlKJ:D 4 0 % il 

> ? S T ft # b -c S> * * * ^ 7 * u _ f £ fifc * l, 
****Offi»#A«t«aLit. SB * * IL K tt 

1 5.3 5 0 » T h o & e 7<^H0^^S 
WLfc ^0^?LW« 7.2 5 5^T$»^c titMto 
b nit a 

>6C7*x^-.^ 9>htt (K08ter Qrant 

CO. ) * C, f 7 * X ^ j ( F08TA ) 4 7 1 0*« 
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T ilf & <o t> <o D i : W HI b x * <f * > 6 : h Jxf 
u>^*9a — fO60 : 4 0 / > K t iift o c 
«/v>K4:2 2 OtKllUa* tifc , 1 O.Ucr 
x 0.0 7 6 co © * 'J ? h ft HQ t # T * > - K l¥ W 
L^u^ 4 4TCK{gftnft*#j8iSrf*rcfft*> 

5.2aOtilKTttttl* 0 -^i'> K O ff W b « » 
Miaij£tl2 2U - C(Cf*ftnfto ^ < a- j> (i % ft a 
u)i7^^A^LT^{£?n>t^. # *jj & * r ► «J 

* 1- u > r v ^ - ^o^f if^risftifc? n * £ s 

* 8 l$J It * ^ ft „ &&74*'±*&21jftK?>0 

L . 2>Sl£?lK*iia£Lft K5 3 5 0 # 

J? 16_ 

W8fCfcIl«'<D7"u> K>fc70Atlib, 
K # «l r £ <* # fa 3 5 96fi#UiC5, 
8 4 8.1 »O^JLKt4oto #J Jfc fiR €> 7 < a- 

L-t*t>M*£Lft£C<3. 1 5 0.3#O^?LSt 
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5 *> fUj 9 3.5t)f<:*nfttLftfcoS?Sli£flKtt 

7 1 .8 & V h O o ftfC7<^AtUi35i|ft|fC3 0 

# & to b n ft o 

±t£<D X 5Kl,X*tt:KWm\,fi:fflCX * ft'? 

%LtLtit<D&1ll&%WfcLt:tC*>8 5 5 . 7 # T 
hr> ft o 7 < ^Afcft«Jfi(c 3 5%ISl*ltft 
© £ ft fit' li 2 1 1 . 4 # T 4. o ft o S#r^ 7 < 
A£9 3.3T:T5#ftfl&tof!lUft&<D£?lg:tt 
1 1 1.8&T*9ft:.0t#ri||C3O%IIttUfcP!I 
U7^ a- a © £ ft K ft 3 2.3 # T £> o ft 0 
ff* 17 

0.9 5 5 ©»KAc;i 1.0 © > a- K 7 o-< ^ 
f*7 ^ ^tf t 4> T h 7 > + y 9 - 7 <*- 7 < 
— A* K th CAtlantic Richf lead Co,) j(p t, j& © 
T7^3j (Arco) 8 5 9 0 t IsXtik'fZZiXXl'^ 

6 0 : 4 0 /u>KfcffiBt «© * r & m m & u 



1 0.1 6 cm x 0.0 6ohO^ «J V h V* G T Z> *s 

- HVfllir-f i»M 8*Cfcl$ ft n 

*c 1 2 6.7r©#^fc&(fc&<7j$ / fcj;9t>tt10 

h n ft £ w 7 < ^ a * & ? # jnj r: 2 5 % m & u 

rti SB * L s 5 9 5 ^0^iLft'^-t41»^|j 

|fi)fC25%g<^U> fO^JlffiiJI 9 3 # T #> * 
C t fc *£> ft c 9 3.5X;T5fl'M*fttei«Lfcfc© 
£ fl & li 1 9 2 # t £> ^> ft 0 ■ 
Jfl 18_ 

df'J/D^uv (0.90 */cc <0 %E \t£ & if 1 2.0 

o/A'hvo-^ > r 7 * * * # ^ ssfc r/ 

» 7 T * * * j 6330tt-cmCotO) : ft 
rtfr( r^s-z^J J O 6 5 : 3 5 / u > K t Jl 
mtftlOl'Tf§H ? l^t, 4 5TCfCttfcnt*^ 

1 6 4tO»istiaRKfe^t, 1 0.0 6 at x. 0.06 
cm © a »j 7 HflWt4ft4» - V W W L <f *p t> 



enfc2i»7<*At«ji«j(c5 o%Stttx < 
y/«nf^7>w3-A'T«j|lit*v»«t Ci»c J: 
O T 1 , 1 7 0#O^Jl«tlft-5ajLH7^^A 
£ ft ft o 

JJ 19 

fl» M L * «J 7 <f * # 1 o . 1 6c*x 0.0 6c*iT£ 

•3fcCit»«isa:^tt««AJ:o ft 5 o p c at 

HHs 0.6 OR««KA9 1.3 7? / cc <d tSL 

t^fT^d?'J^^U>xU7^U - |. i J? I f ^ 

•C3.6 6m/^T7^/wAtlslWLto fl b n ft 
3 9J 7 < a- a t ffl ffl & ftT K ^ t S ? # fAjfC 

67. 6 7 5 » T |> o ft o 

« 20 
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" * 5 #A' & C Eaetman Chemical Oo , )- £> C, ft g( 
f f * -f K J ( Tenite ) 6 - P 4 D i i "C ill E 
<Ofc©}£:>*i*/v7*u - ^ 0 7 0 : 3 0 / 

nfc7fcfcsUfc*K x * © f* fi «t * »c j£ v% 7 2 4 t 

©fe'Gtfigfitfcfc^T* 10.16c*xO.Q6c»©x 
6.7 w/^<DtW^T@«t3t 0 ^5>nfcS^7< 
%KfcttL, >*-*>*Tifc8>L-t***A'7* 

jg 21 

Sft ffi 0.9 '5 5 A£f> a K7 > y * * 

1 1 . 0 © ft SP-S 4? ij z * u > ( fT^aj 8590 

Ojfi«T*ttiofeo) r * V b - ^ j ) 

©50 : 70O**u>K* 254T;o*KLttrt 
TrSfftig^u. 5 4 tc ft « * nt a 7k > * 

- »■ J¥ ffi L ^ -f © 1 0.1 6ca X 0.0 6 col © x 9 y 



IHM3 59- 64G40 (1?) 
V * ift H b > 7.6 2 w/^OIB £ T @ « b o 

ft £ , B» « # ft *C 3 5 % ^ 8 # ft K 2 5 % © 7 * 

J? 22^ 

& (Ponnwait Chemicals 0o. ) £> f~ # — a- J 

(K 7 aa O 7 4 0©ft£45TiSe«$nf^* % 1.75 

^©Kfit^rito] t*s ? + * 7 * u - ». 

£ © 6 0 : 5 07*u> Kt 2 5 0 tOCHx* 'j 
» - * If tt b fti©* T ft % R £ b > 0.06ckx 
1 5.2 4 ca© x 9 7 >ilt4 2 6 0 rc/-F 
fftt^^b3 2lCO*ISt^^iitt7< /u 
**3Sfib> C <D 7 f ^ A 7.62 m © » £ 

T @« b „ #£>nfci89?7<*A£i , ! , ! 
- > » * * * * * > -V & L . £ * ft K 1 Q % <D 
= M B * 17 t« % -t-b-C^Cgg&^JUfcfrasiigb 
*: £ C £ 1 . 0 9 y^Tiic^Hfttnit, ?K 
j« » iS ® # ii 2 5 ?& T £ o fc 0 



£$©J81ra 






(%) 


fa 


1 


0 




* 


5. 






10. 




3760.0 


15. 






20. 






25. 




710.2 


30. 




572.4 


35. 




499.5 


40. 




451.2 


45. 




421.4 


50. 




398.2 


55. 






60. 




354.4 


65. 




337.8 


70. 




350.5 


75. 




277.1 


80. 




324.2 


85. 




576.5 


90. 






95. 







7b 



7c 



8b 



8c 



814.5 

475.1 
411.2 
548.9 
335.6 
326.4 
298.1 



638.5 508.7 472.1 



128.9 73.2 
73.6 

60.4 41.5 

54.3 36.2 

50.5 52.0 

43.4 24.8 
21.4 
19.5 
16.5 



68.8 

35.4 21.7 21.6 15.8 



471.7 
569.1 

366.4 106.5 67.0 20.7 
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1IBM59- 64640 (13) 



* I 



(%) jfd 1 2 5 4 5 6 _7_ 7a 7b 7c 6 8& 8b 8c 

100. 406.7 10.000 311.2 

110. 465.9 

120. 416.8 

130. 493.7 317.4 

140. 443.1 
150. 

160. 620.9 



* asth d - 726 - 58 K X o X W & U 5 * S ft £ : ft b 



eg 

\ 

a 



to in in 



o o o in in o o 
o in S3 in in 



i i 



o 
o 



o in o o o o o 



oooc\iocKOOor-sr^. 
in^or>.mr^.r^.>or*N 



•o o «- co co «- »o 

>o Kl S3 CM t- CM 

o> cm in o to fs.- *~ 

co o co *- »- o 



8 



aj 
I 

□ 

3 



CM in NO CO -r- 



!5 S E 



0 

m 

m 
o 
« 

V 

0 
*J 

*K 
I 

•I 



J 



4. sr is © do # fx lit w 
■« r & o > 81 2 a wu « # a 5 o^gffu 

# Jfg Htf © # 'J / o if H'WJLKf - f © SB # £ 

* is* 7 4ft $ 1 0 0 0 4* © IS tt'tt ¥ A T £ 0 > 18 3 

ea it v m 4 m «t > n ic w u < * r fc (c . sr 2 @ 
£ ffi c *> © £ * n -t 3 n 5.0 0 0 ttACf 1 0,0 0 04* 

©4S*Kttrtbfc»««J¥«T|>D* ft 5 B tt « 

ns2Wtmct><D*&*#K5.o 0 0 4ft © ft * t 

J£ T Bd A, £ fifi # ) * 2 5,0 0 0 4&©^*Stlb-C* 

*#rc^b*:fci8*tt¥*-c£>o-Cx - 

oaf wo7< /9 * * si m> l < 6 © T £> 

© n m is w ii m * - ► # n © * « 4 5.0 0 0 <* 

» 1 fei + x 1 0 ff w t ft x 1 2 * 

I 8-#ft.< tt-, 1 9 - x o 7 h ^ < s 2 1 
-«(Uai&\ 2 1- Wte2rABtttiU 2 2 « 
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HHB3 59- 64G40 (14) 




Ftc 1 
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HHB853- 64640 (15) 




FIG. 2 ';y<\ y£ ff 5 •;:] 




FIG. 3 



4fr:: 



FIG 5 
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